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EXECUTIVE SUMMARY

Background Information abo®ig Roche a CrLake

Big Roche &Cri Lake is located in Adams County in south central Wisconsin and is a
215acre impoundment (mamade) lake located in theélown of Preston Adams
County, in the CentrabandPlains Area of Wisconsin. This lakes formed by an
impoundment oBig Roche aCri Creek Big Rochea Cri Creek ultimately empties
into the Wisconsin River.The Little Roche a Cri Creek watershed is large, covering
177 square miles and extending into the next county east of Ad&msRoche a Cri
Lake hastwo public boat ramg one owned by the county near the dahe other a
rough ramp neaHighway 13 There areseveralNative American archeologicaind
American historicabites locatedn the Big Roche a Criake watershedthat cannot
be further disturbed without permissiontbé federal government &m input from the
local tribes.

The primary soil type in both the surface and ground watersheds is loamy sand. The
second most common soil type in both watersheds is sand. There are also pockets of
muck, sand loam, and sittdm, along with gravel pits and landfills.

Loamy sands tend to be welfained, with water, air and nutrients moving through
them at a rapid rate. Runoff, when it occurs, tends to be slow. Loamy sands have little
waterholding capacity and low naturaértility, although they usually have more
organic matter present than do sandy soils. Both wind and water erosion are potential
hazards with loamy sands, as is drought. There are difficulties with waste disposal and
vegetation establishment because opsland seepage.

Land Use iBig Roche a CriLake Watersheds

Both the surface and ground watersheds for Big Roche a Cri Lake are fairly large.
Big Roche a Cri Lake also receives significant input of materials from the large upper
watershed. Iioth the surfaceand groundvatershed the main two land use types are
Woodlands and Irrigated Agriculture.

Big Roche a Cri Lake has a total shoreline 6.1 miles (32,208 fédt)ch of the
lakeshores in residential use. Bhy of the areas ra the shore areery sandy and
steeply sloped A 2004 shore survey revealed that®4f Big Roche a CrL a k e 6 s
shoreline is vegetatedThe rest of the shore is a mix of active erosion, sand, rock
and/or other hard structure. Since the survey was done, Big Rocheak€&District

was awarded a lake management plan implementation grant that allowed several
property owners to install shore protection practices to reduce some of the erosion. It



has recently applied for an additional grant to address properties exabysly
covered

The 2004 inventory included classifying areas ofBigg Roche a CrLake shorelines

as havgogtéader f@dAinadequateo buffers. A
one having the first 35 feet landward covered by native vegetafom. i nadequa
buffer was anything that di dnot me et t h
native vegetation strips less than 35 feet landward. Using these defindidgs,

33.8%0 (10821.89%eet) ofBig RocheaCrLakeds shorelitree bhudd ea |
in 2004 leaving66.%0 (21386.11f eet ) as @dAi nadequate. o

buffer areas were found with mowed lawns and/or insufficient native vegetdtibe

shoreline to cover 35 feet landward from the water line.

Adequate bufferen Big Roche a CrLakein some placesould be easily installed on

the inadequate aredsy either letting the first 35 feet landward from the water just
grow without mowing it, exept for a path to the water, by planting native seedlings
sufficient tofill in the first 35 feet or using biologs to protect the shore that are
vegetated. Where areas are deeply eroded, shaping, revegetating and protecting the
shores will be necessary to prevent further erosion.

Water Testing Results

Between 2004 and 200@&dams County Land & Water Conservation Department
gathered water chemistry and other water quality informatiorBignRoche a Cri
Lake. Overall,Big Roche a CriLake was determined to benaildly eutrophiclake
with fair to good water quality and goodater clarity.

Measuring the phosphorus in a lake system provides an indication of the nutrient level
in a lake. Increased phosphorus in a lake will feed algal blooms and also may cause
excess plant growthThe 20042006 summer average phosphorus coma&aoh inBig

Roche a CriLake was 33.91 micrograms/liter. This average is over the 30
micrograms/liter level recommended to avoid nuisance algal bloomEhis
concentration suggests thBtg Roche a CriLake is likely to have nuisance algal
bloomsfrom excessive phosphorus

Water <clarity is a critical factor for |
surface il l umination, they wondot survive
Average summer Secchi disk clarity By Roche a Criakein 20042006 was/.19

feet. This iggood water clarity.

Chlorophylta concentration provida measur ement of the amou
water. Algae are natural and essential in lakes, but high algal populations can increase

2



water turbidity and reduce light available for plant growth, as wedl result in
unpleasing odor and appearancéhe 2004200 growing seasor{JuneSeptember)
average chlorophylta concentration in Big Roche a Cri Lake was 14.15
micrograms/liter, a fairly lowalgal concatrationfor an impoundment

Big Roche aCri Lake wat er testi hgrdeswhteser siwotwbd a
145 milligrams/liter CaCO3. Hard water lakes tend to produce more fish and aquatic
plants than soft water lakes because they are ofteretboatvatersheds with soils that

load phosphorus into the lake water.

A lake with a neutral or slightly alkaline pH lik&ig Roche a CrLake is a good lake

for fish and plant survival. Natural rainfall in Wisconsin averages a pH of 5.6. This
means tht if the rain falls on a lake without sufficient alkalinity to buffer that acid
water coming in by rainfall, the | akeos
Big Roche a CrilLake, since its surface water alkalinity aversgl03.2
milliequivalerts/liter. The pH levels from the bottom of the lake to the surface
hovered betweenearly 7 and 8, alkaline enough to buffer acid.rain

Most of the otherwater quality testing aBig Roche a Criake showed no areas of
concern. The average calcium leweBig RocheacrLaked6s water durin
period was 33.63 milligrams/liter. The average Magnesium level wdst.94
milligrams/liter. Both of these are Iodevel readings. Both sodium and potassium

levels inBig Roche a CriLake are very low: the average sodium levelas 2.17
milligrams/liter, theaverage potassium reading wa82 milligrams/liter.

To prevent the formation dfydrogen sulfate gasevels of 10milligrams/literare best.

A health advisory kicks in at 3filligrams/liter. Sufate levels inBig Roche a Cri

Lake are21.61milligrams/liter, above the level for formation dfydrogen sulfatebut

below the health advisory levelTurbidity reflects water clarity. The term refers to
suspended solids in the water colésolids thatmay include clay, silt, sand,
plankton, waste, sewage and other pollutants. Very turbid waters may not only smell
and mask bacteria & other pollutants, but also tend to be aesthetically displeasing, thus
curtailing recreational uses of the water. Tuitgidevels forBig Roche a CriLake

were at low leveldetween 200£006.

Some water testing results indicated a need to continue monitoring the sutrient
make sure no problems are developinfhe presence of a significant amount of
chloride over a eriod of time may indicate that there are negative human impacts on
the water quality present from septic system failure, the presence of fertilizer and/or
waste, deposition of roashlt, and other nutrientChloridelevels found inBig Roche

a CriLakeduring the testing periodveraged 4.4#illigrams/liter, considerably over
thenatural level of 3nilligrams/literfor this region of WisconsinThis issue needs to
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be further investigated to see if the high chloride readings are indicative of some othe
problem.

Nitrogen levels can affect other aspects of water quality. The sum of water testing
results for nitrate, nitrite and ammonium levels of ovaniligrams/literin the spring

can be used to project the likelihood of an algal bloom in the sunjassuming
sufficient phosphorus is also presenBig Roche aCriLak e s combi nat i
levels from 2004 to 2006average3.23 milligrams/liter, considerablyabovethe .3
milligrams/liter predictive level. This could be a problem because the groettel of
Eurasian watermilfoil, the main invasive aquatic plant specieBignRoche a Cri

Lake, has been correlated with fertilization of lake sediments by nitirogerunoft.

Phosphorus

Like most lakes in WisconsiBig Roche a CrlLake is a phosphaslimited lake: of

the pollutants that end up in the lake, the one that most affects the overall quality of the
lake water is phosphorus. The amount of phosphorus especially affects the frequency
and density of aquatic vegetation and the frequency andity of various kinds of
algae, as well as water clarity and otivaterquality aspects.

The total phosphorus (TP) concentration in a lake is considered a good indicator of a

| akedbs nutrient status, si nce thaneothdrP c o1
types of phosphorus concentration. Fonatmadelake likeBig Roche a CrLake,a

total phosphorus concentration bel®® micrograms/liter tends taesult in few

nuisance algal bloomsBig Roche a CriLak e 6 s gr o wi fSgptersbera s o n
surface average total phosphorus level38t91 micrograms/liter is over that limit,
suggesting that phosphortedated nuisance algal blooms may occur.

Land use plays a major role in phosphorus loading. The land uses &iguRdche a

Cri Lake that contibute the most phosphorus aigigated and nosrrigated
agriculture. Some phosphorus deposition cannot be controlled by humans. However,
some phosphorus (and other nutrient) input can be decreased or increased by changes
in human land use patterns. aBtices such as shoreland buffer restoraatong
waterways infiltrating stormwater runoff from roof tops, driveways and other
impervious surfaces; using no phosphorus lawn fertilizers; and reducing phosphorus
input to and properly managing septic systemill minimize phosphorus inputs into

the lake. Such practices need to be implemented in all oBigeRoche a Cri Creek
Watershed in order for a significant impact on phosphorus reduction to occur.



Reducing the amount of input from therfawe and ground watersheds results in less
nutrient loading into the lake itself. Under the modeling predictions, reducing
phosphorus inputs from humdoased activities even 10@6uld improveBig Roche a

Cri Lake water quality byup to 10 microgramsand bring the average eplimnetic TP
down to 32.1 micrograms/liter. 25% reductiorcould saveup to 26 micrograms/liter

and which wouldreduce the overall eplimnetic growing season total phosphorus to
26.7 micrograms/liter, under the 30 micrograms/liter revemded to avoid nuisance

algal blooms) in total phosphorus levels that algal blooms would be greatly reduced.
These predictions make it clear that reducing current phosphorus inputs to the lake are
essential to improve, maintain and protBaj Roche aGrLa ke 6s heal t h f
generatios.

Aquatic Plant Community

The aquatic plant community is characterized by below average quality for Wisconsin
lakes, good species diversdand impacted by high levels disturbance. Big Rocha

Cri Lake is withinthe 25% of lakes in the state most tolerant of disturbance and

furthest from an undisturbed condition. Disturbances include invasions of exotic
species, boat traffic, shoreline development, harvesting and past herbicide treatments.

In 2004, Ceratophylum demersum(coontail) was the most frequently occurring
aquatic planspecies in Big Rocha-Cri Lake in 2004 Elodea canadensi(common
watermeal), Lemna minor (small duckweed) Myriophyllum sibiricum (northern
watermilfoil), Potamogeton zosteriformi@lat-stemmed pondweednd Vallisneria
americana(water celery)vere also commonly occurring species

Vallisneria americanavas the species with the highest mean density in Big Rache
Cri Lake. WhereVallisneriaamericanaoccurred, it exhibited a growfiorm of above
average density in Big RocleCri Lake Carex comosgbristly sedge) Elodea
canadensigndWolffia columbianalcommon watermeahBlso exhibited a growtform

of above average density.

Two invasive specigs Myriophyllum spicatum (European watermilfoil) and
Potamogeton crispufCurly-leaf pondweed were found in the 2006 aquatic plant
survey. The one occurringith the most frequency and density
is Eurasian watermilfoi. For the past several yearsBipdroche a CrLake District
has ben using mechanical harvesting and removal of the harvesting results to manage
the aquatic invasives in the lake. It also has management of aquatic plant species and
aguatic invasives incorporated into its lake management plan.
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Critical Habitat Aeas

Wi sconsin Rule 107.05(3) (i) (1) defines a
vegetation identified by the department as offering critical or unique fish & wildlife
habitat or offering water quality or erosion control benefits to the bbdwater. Thus,

these sites are essential to support the wildlife and fish communities. They also
provide mechanisms for protecting water quality within the lake, often containing
high-quality plant beds. Finally, critical habitat areas often can prothdepeace,

serenity and beauty that draw many people to lakkége areas orBig Roche a Cri

Lake were determined by a team of lake professionals to be appropriate for critical
habitat designation.

RC1 is 13 acres of the shallow river inlet, whicHasyely undisturbed, and contains
shallow marsh wetlands and shtcdrr.  Sixteen species of aquatic plants were found
here: four species were emergent plants; one species was a rooted-feztiplgnt;

two species were freffoating species; and eiglkinds were submergent species.
Emergent vegetation protects the shoreline, as well as providing important food
sources and cover for fish and wildlife and fish spawning habitat. Fleatgooted
vegetation dampens wave action and provides fish camdr wildlife habitat. A
diverse submergent plant community provides cover, food sources, and spawning
areas. One invasive aquatic species, Cluelgf Pondweed, was found in this area.

RC2 extends along approximately 1500 feet of the northern shooélthe east basin

of the lake and is about 8 acres in sizH. includes deep marsh and shicdor
wetlands. There are some scattered homes in this area, with some leaving the natural
vegetation at the shore and some cleaning the natural vegetatioNioeteen species

of aquatic plants were found here: four emergent aquatic species; one fleating
rooted plant; two fredoating species; and six submergent species. The invasive
Curly-Leaf Pondweed was also found in this area.

RC3 comprises lmou 1500 feet of shoreline along the norhore, just west of
Highway 13 The shore is mostly wooded covered with some shrub growth,
herbaceous cover and shoreline development. 13 species of aquatic plants were found
at this site: two fredloating aquatt species and eleven submergent species. Wild
Celery and Coontail were dominant at this site. The aquatic invasive plants; Curly
Leaf Pondweed and Eurasian Watermilfoil, were both found at this site. RC4 is about
1100 feet of the south shore, just weSHighway 13. It has important shallow water
habitat. The shore is mostly wooded cover, with some shrub growth, herbaceous
plants and shoreline development. 13 aquatic plant species were found at this site: one
emergent plant, one floatidgaf rootedplant, two freefloating aquatic plant species,

and nine submergent plan species. The invasive, Eurasian Watermilfoil, was common
at this site. Finally, RC5 is about 1900 feet of shore on the south shore of the lake, in
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the narrows areas. The shorelisanostly wooded cover with a fair amount of shrub
understory and some housing development. Six aquatic plant species were found in
this area, all submergent aquatic plant species. The invasive-l@afyPondweed

was present at this site; the invasived&sian Watermilfoil was abundant.

Fish/Wildlife/Endangered Resources

WDNR fish stocking records for Big Roche a Cri Lake go back to 1932, when 196
black bass were stocked. Stocking continued through the 1970s. The first recorded
fish inventory by theWDNR was in 1957, when bluegills and white sucker were
abundant; black crappie were common; and northern pike, largemouth bass, yellow
perch, and bullheads were scarce. In the most recent fish inventories in 1998 and
2002, largemouth bass and bluegill e@bundant; other fish, including northern pike,
yellow perch, black crappie and bullheads, were scarce. In all years, there was heavy
fishing pressure on the lake.

As part of the preparation of the 1996 Lake Management Plan, wildlife in the
watershedsvas evaluated. Abundant were blweged teal, deer, fox squirrel, grey
squirrel, muskrat, opossum, raccoon, ruffed grouse, and turkey. Common were beaver,
Canada goose, cottontail rabbit, coyote, grey fox, mallard, red fox, woodchuck,
woodcock, and wa duck. Scarce wildlife included badger, greater prairie chicken,
greenwinged teal, Hungarian partridge, jack rabbit, pheasant, quail and-tsilatp
grouse.

The Big Roche a Cri watersheds were inventoried in the 1990s by the WDNR Natural
Heritage Invatory personnel. Endangered natural communities in the watersheds
include: alder thicket; floodplain forest; northern sedge meadow; and stream (hard,
fast, cold). Plants of concern wereFlbwered Broomrape, Sl#Btem Small
Reedgrass and Whip Nutrush.heél'pygmy shrew and greater prairie chicken are also
known to inhabit these watersheds. Endangered invertebrates in the area include the
Karner Blue butterfly, Persius Dusky Wing butterfly, Sand snaketail dragonfly and a
tiger beetle.

Conclusion
Big Rodhe a CriLakeis currently @ impoundmenimpacted substantially by its large
surface and ground watersheds well as significant disturbance¥heBig Roche a

Cri Lake District will need to regularly review and update its lake management plan in
orderto address the management issneslogical, cohesive manner.
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RECOMMENDATIONS

Lake Management Plan

The Big Roche a CriLake District will need to regularly review and update its lake
management plan in order to address the managemaesisgeded. The plan will
need to always address the followimgfuatic plant management; control/management
of invasive species; wildlife and fishery managemengtershed management;
shoreland protection; critical habitat protection; water quality ptiaie inventory &
management of the larger watershed

The District has a very active Citizen Lake Advisory Group that has been invaluable in
gathering information for the district. It is recommended that it continue.

Watershed Recommendations

With such a large ground watershed and large point nutrient source of the very large
upper watershedresults ofthe modeling certainly sugge#tat input of nutrients,
especially phosphorus, diactorsthat needo be explored foBig Roche a CrLake

Therebre, it is recommended that both the surface and ground watersheds be
inventoried, documenting any of the following: runoff from any livestock operations
that may be entering the surface water; soil erosion sites; agricultural producers not
complying withnutrient management plans and/or irrigation water management plans.

If such sites are documented, steps for dealing with these issues can be incorporated
into the lake management plas needed.

The Big Roche a CriLake District might consider approactgnthe WDNR or
conservancy organizations to explore putting the east end of the lake, with its
meandering stream and wetlands, into a conservancy or limited development area to
assure that those areas wonodét be tybfanged
the lake.



Shoreland Recommendations

All lake residents should practice best management on their lake properties,
including keeping septic systems cleaned and in proper condition, eliminating the
use of lawn fertilizers, cleaning yget wastes and not composting near the water.

Aquatic Plant Management Recommendations

1) Reinvolvanent of the Lake District in water quality monitoringnd invasive
species monitoringhrough theCitizen Volunteer Lake Monitoring Program.The
Lake Distict should also have volunteers actively involved in the Clean Boats,
Clean Waters program to assist in preventing the introduction of other invasives
into the lake and assist in boater education.

2) Chemical treatments for plant growth are not recommernldgig Rochea-Cri
Lake due to the undesirable side effects of chemical treatments.

a) The decaying plant material releases nutrients that feed algae growth that
further reduce water clarity.

b) The decaying material also enriches the sediments at the site.

c) The herbicides are toxic to an important part of a lake food chain, the
invertebrates.

d) Broadspectrum treatments would open up areas that would be vulnerable to
the spread of the exotic species.

3) Restore natural shoreline restoration. Disturbed shorebrers nearly onéhird
of the shore and mowed lawn alone covers nearlygoiagter of the shore.

a) Unmowed native vegetation reduces shoreline erosion andffrunto the
lake and filters the ruoff that does enter the lake thus reducing nutrient
inputs

b) Shoreline restoration could be as simple as leaving a band of natural
vegetation around the shore by discontinuing mowing.

c) Restoration could be as ambitious as extensive plantings of attractive native
wetland species in the water and native graskesefs, shrubs and trees on
the near shore area.



4) Finetune the harvesting plan. Plan should be designed to remove nutrients, target
Eurasian watermilfoil, provide navigation and recreation where appropriate, prevent
the spread of species thaiutd become overabundant and improve habitat.

a)

b)

d)

Nutrient reduction. Harvesting removes the nutrients found in the plant tissue
and filamentous algae mats. There is evidence that mechanical harvesting may
already to be reducing filamentous algae and nutrieltse 01.5ft depth zone

has the highest density and occurrence of plant growth, but is not practical for
mechanical harvesting. Since the density and occurrence of plant growth is
nearly as high in the 1-5ft depth zone, harvesting thes3t depth zoe would

be effective for nutrient removal.

Target Eurasian watermilfoil. The milfoil can be targeted by conducting an
early-season harvest and a l&@ason harvest that cuts only where the milfoil is
colonized, cutting the largest and densest milfoibarrst and cutting deep.

The 510ft depth zone is the zone where Eurasian watermilfoil is most prevalent
and will likely be the area targeted most during the milfoil harvest. - Mid
summer harvesting would focus on the other goals of the harvesting Tahen.
early-season cutting should be conducted when mifloil is almost to the surface
and cut near the sediment level without disturbing the sediments. This
harvesting will stress the milfoil and open up the top canopy to allow light
penetration into the wat for the native species. The ksason harvesting
would be conducted in September when native plants are going dormant. This
cutting would focus on cutting the milfoil before it autofragments in the fall.
This autofragmentation is a strategy milfiods evolved to increase its spread. If
curly-leaf pondweed increases to a nuisance condition, early spring harvesting
for this species could be instituted. Skimming off coontail as the harvester is
operating will help control this species that is becayrabundant.

Provide navigation and recreation where appropriate. Cutting channels through
the areas that have the densest plant growth and cutting to control Eurasian
watermilfoil will also aid navigation of the lake. Harvesting in the depth zone
greate than 10 feet to maintain an open area for higher speed boat traffic would
also aid navigation.

Prevent the spread of species that could become overabunWaitiisneria
americanais one of the few submergent aquatic plants that grow from the base,
as gass does. Frequent harvesting in bed¥.cimericanawill encourage its
growth. Avoid these plant beds when they are not hindering navigation. When
V. americanais harvested, cut near the sediment, or as deep as the cutter bar
extends. The dam end thfe lake supports the mogt americana. Harvesting

the dam end in less than 10 feet should be avoided.
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e) Improve habitat. The migortion of the lake (area 2) and thd Gft depth zone
have the greatest colonization of plants and this@vell be improved the most
with channels (not cleasutting). Cutting channels in this area provides edge
needed for habitat and allows the predator fish to better find prey, supporting a
more balanced fishery. These open areas are also used by wildi#el1.5ft
depth zone supports the best species richness and diversity. The only harvesting
that should be conducted in this zone are channels next to the docks for land
owner access.

5) Cooperate with programs in the watershed to reduce nutrient itpuke lake.
Currently nearly half of the relatively large watershed is in agriculture.

6) Eliminate the use of lawn fertilizers, both organic and inorganic, on properties
around the lake.

7) Investigate the possibility of using periodic winter drawdownsdwotrol Eurasian
watermilfoil in the shallow zone.

Critical Habitat Recommendations

(1)Maintain current habitat for fish and wildlife.
(2)Maintain snag, cavity and fallen trees along the shore for nesting & habitat.
(3) No alteration of littoral zone unless topnove spawning habitat.
(4) Seasonal protection of spawning habitat.
(5) Maintain any snag/cavity trees for nesting.
(6) Install nest boxes.
(7)Maintain corridor and restore natural shoreline vegetations where cleared to
increase wildlife corridor.
(8) Designate critial habitat areas aswake lake areas.
(9) Protect emergent vegetation with no removal of emergent vegetation.
(10) No removal of submergent and floatiegf vegetation. Minimize aquatic
pl ant and shore plant removal ridom maxi
and navigation purposes. Leave as much vegetation as possible to protect water
guality and habitat.
(11) Seasonal control of Eurasian Watermilfoil and other invasives with methods
selective for control of exotics.
(12) Use winter drawdown for EWNbatrol no more frequently than every 3 to 5
years, with drawdown occurring before October 1.
(13) Continue mechanical harvesting, thus removing some of the phosphorus from
the lake.
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(14) Use best management practices.

(15) No use of lawnneducts, including fertilizers, herbicides & other chemicals.

(16) No bank grading or grading of adjacent land.

(17) No pier placement, boat landings, development or other shoreline disturbance
in the shore area of the wetland corridor.

(18) No pier constrction or other activity except by permit using a ehgease
evaluation and only using ligiptenetrating materials.

(19) No installation of pea gravel or sand blankets.

(20) Install bank restoration in highly eroded areas. Otherwise, permit no bank
respbration unless the erosion index scores moderate or high. Use
bioengineering practices only, but not rock riprap, retaining walls or other hard
armoring.

(21) No placement of swimming rafts or other recreational floating devices.

(22) Maintain aquatic vegation buffer in undisturbed condition for wildlife
habitat, fish use and water quality protection.

(23) Post exotic species information at public boat landing.

(24) Permit no dredging except for a single channel for navigation.

(25) Investigate makinthe far east end of the lake a conservancy or purchasing an
easement to maintain its mostly undisturbed state.
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LAKE CLASSIFICATION REPORT
FOR BIG ROCHE A CRI LAKE, ADAMS COUNTY

INTRODUCTION

In 2003, The Adams County Ldr& Water Conservation Departmgitdams County
LWCD) determired that a significant amount of natural resource data needed to be
collectedon the lakes with public access in order to provide it and the public with
information necessary to manage the lakes manner that would preserve or improve
water quality and keep it appropriate for public use. In some instances, there was
significant historical data about a particular lake; in that instance, the study activities
concentrated on combining and updgtinformation. In other instances, there was no
information on a lake, so study activities concentrating on gathering data about that
lake. Further, it was discovered that information was scattered among various citizens,
so often what information was ta@lly available regarding a particular lake was
unknown. To assist in updating some information and gathering baseline information,
plus centralizethe data collected, so the public may accessTihe Adams County
LWCD receiveda series of grants from éhWisconsin Department of Natural
Resources (WDNRfyom the Lake Classification Grant Program.

Objectives of the study were:

9 collect physical data on the named lakes to assist in assessing the health of
Adams County lake ecosystems and in classifyingvidier quality of the lakes.

1 collect chemical and biological data on the named lakes to assist in assessing the
health of Adams County lake ecosystems and in classifying the water quality of
the lakes.

1 develop a library ofake information that is cendilly located and accessible to
the public and to City, County, State and Federal agencies.

1 make specific recommendations for actions and strategies for the protection,

preservation and management of the lakeslagidwatersheds.
create a baseline fouture lake water quality monitoring.
Provide technical information for the development of comprehensive lake
management plans for each lake
1 provide a basis for the water qualdgmponent of the Adams County Land and
Water Resource Management Plan. Congmbs of the plan will be
i ncorporated into Adams Countyds fiSmar
1 develop and implement educational programs and materials to inform and
educ#e lake area property owners and lake users in Adams County.
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METHODS OF DATA COLLECTION

To cdlect the physical data, the following methods were used:

9 delineation& mapping of ground surface watershedssing topographic maps,
ground truthing and computer modeling;

1 identification of flow patterns for both the surfagkeground watershedssing
known flow maps and topographic maps

1 inventory & mapping of current land usdth orthographic photos and collected
county information;

1 inventory & mapping of shoreline erosion and buffesshg county parcel maps
and visual observation

1 inventory & maping for historical and cultural sitesing information from the
local historical society and the Wisconsin Historical Sogiety

1 identification & mapping of critical habitat areagith WDNR and Adams
County LWCD staff

1 identification & mapping of endangmdt or threatened natural resources
(including natural communities, plant & animal speciesipg information from
the Natural Heritage Inventory of Wisconsin

1 identification & mapping of wetland areasing WDNR and Natural Resource
Conservation Service wand maps

9 preparation of soil maps for each of the lake watersheuntgy soil survey data
from the Natural Resource Conservation Service.

To collect water quality informatigrdifferent methods were used:

9 for three yearslakes were sampleduring lde winter, atspring and fall
turnover,and several times during the sumnhar various parameters of water
guality, including dissolved oxygen, relevant to fish survival and total
phosphorus, related to aquatic plant and algae growth

1 random samples fronvells in each lake watershed were taketwo years and
tested for several factors;

1 aquatic plant surveys were done on all 20 lakes and reports prepared, including
identification of exotics, identifying existing aquatic plant community,
evaluation of commmity measures, mapping of plant distribution, and
recommendations;

1 all lakes were evaluated for critical habitat areas, with reports and
recommendations being made to the respective lakes and the WDNR;

1 lake water qualitymodeling was done using dataleoted, as well as historical
data where it was available.
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WATER QUALITY COMPUTER MODELING

Wisconsin developed a computer modeling program called WiLMS (Wisconsin Lake
Modeling Suite) to assist in determining the amount of phosphorus being loaded
annually into a lake, as well as the probable source of that phosphdhis suite has

many models, including Lake Total Phosphorus Prediction, Lake Eutrophic Analysis
Procedure, Expanded Trophic Response, Summary Trophic Response, Internal Load
Estimaor, Prediction & Uncertainty Analysis, and Water & Nutrient Outflowhe
models that various types of data inputs: known water chemistry; surface area of lake;
mean depth of lake; volume of lake; land use types & acreage. This information is
then used n the various models to determine the hydrologic budget, estimated
residence time, flushing rate, and other parameters.

Using the data collected over the course of the studies, various models were run under
the WILMS Suite. These water quality models @amputerbased mathematical
models that simulate lake water quality and watershed runoff conditions. They are
meant to be a tool to assist in predicting changes in water quality when watershed
management activities are simulated. For example, a modkt esgmate how much

water quality improvement would occur if watershed sources of phosphorus inputs
were reduced. However, it should be understood that these models predict only a
relative response, not an exact responsklodeling results will be incqorated into

topic discussions as appropriate.

DISSEMINATION OF PRO JECT DELIVERABLES

The results of this study will be distributed various agencies, organizations and the
public as previously described. Based on the classification information, the Adams
County Land and Water Conservation Department will identify assistance requests and
determine the appropriafature activities, based on the classification determinations.

To provide the requested assistance, Adams County Land and Water Conservation
Department will incorporate the lake management plans goals, priorities and action
items into its Annual Plan of OperationgGoals, priorities and action items may
include educational programs, formation of lake districigher development of lake
managerant plans and implementation of lake management plans.
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ADAMS COUNTY INFORMATION

Adams County lies in south central Wisconsin, shaped roughly like the outline of

lllinois. Adams County is a small rural county with a fithe populationof about
Bet ween

20,

20%, with most of the population increase being located upon the lakes and streams.
The population increase has resulted in a greater need for facilitation, technical
assistance and education, including information on the lakes and streams.
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BIG ROCHE A CRI LAKE BACKGROUND INFORMATION

Big Roche a CriLake is a205acre impoundment (mamade lake)located in the
Town of Presbn, Adams Countyin the Central Sand Plaidgea of Wisconsin As an
impoundment oBig Roche a Cri Creek, it has both an inlet and outlet. Thrdigh
Roche a CriLake movesinput of a very large watersheof 177 square milethat
extends into the nextounty east. Downstream of Big Roche a Cri Lake is another
impoundment, Arkdale LakeBig Roche a Cri Creek ultimately empties into the
Wisconsin River.

Big Roche a CriLake is managed by theig Roche a Criake District. There is a
public boat rampn the northwest end of the lake owned by the Adams County Park
District. There is another public boat ramp on the north side just off Highway 13. The
dam is owned by Adams County, but leased to a private individual. It has at times
generated electrigit

Figure 2: Big Roche a Cri Lake bcation

RE:2/07
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The Central SandPlains, which containBig Roche a CriLake, are found in the

Driftless Area of Wisconsin. The area is characterized by varying elevations, with
numerous, usually flat opped ri dges & hill s someti me
made by streams from the melting ice sheet cover large areas and usually consist of
sand, clay and gravel.

Archeological Sites

There are many Native American archeologieald American historicabites in
Adams County, witlsomelocatedin the Big Rochea Cri Lake watershed$Jnder the
federal act on Native Americapurials,the burial sitescannot be further disturbed
without permission of the federgbvernment and input from the local tribes

Figure 3: Big Roche a CriLake Archeological Sites

Surface Watershed Boundary
[] Ground Watershed Boundary

2 Section Lines

Historical Buildings

... A Old General Store/Patterson General
: :  Store, built 1898

g -~ [ Archeological Sites

NI " 1. Unnamed Native American Burial:
TrEreipeeereesdoes 0 human bone found
© N\ 2. Big Roche a Cri Lake Site: cemetery
& historical tavern
3. Unnamed Native American Burial:
Hixton silicified sandstone stemmed
point & Galena chert flakes found
4. Hubbard Mound: 1 oval mound
Pine Lake Mound Group: 8 conicals
Whistler Mound Group & Enclosure:
64 conicals, 6 oval, 1 racetrack plus
one earthen enclosure
Bohn Mounds: 1 bear effigy, 1 club linear,
WS-F Hale: 1 mound
”' 5. Spaulding Mounds: 1 linear & 1 tapering

unnamed plus single conical mound
6. Sand Lake Campsite

RE:4/05; revised 7/06
*information from Wisconsin Historical Society
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Bedrock and Historical Vegetation

Bedrock aroundBig Roche a CrlLake is mostly sandstonbpth weak and resistgnt
formed in the Cambrian Period of Geology (542 to 488 millions years ago). Bedrock
may be 200 or more feet below the sand/clay/gravel deposits left by melting ice cover.

Original upland vgetation of the areancluded extensive wetlands of many types
(including open bogs, shrub swamps & sedge meadows), as well as prairies, oak
forests, savannahs and barrensViesic white pine & hemlock forests were found in

the northwest portion of thegmn. Most of the historic wetlands were drained in the
1900s and used for cropping. The current forested areas are mostypromiated,
followed by aspen and pines. There are also small portions of ‘nagtgvood forest

and lowland hardwoods.

Soilsin theBig Roche a CriL.ake Watersheds

The primary soil type in both the surface and ground watersheds is loamy sand. The
second most common soil type in both watersheds is sand. There are also pockets of
muck sand loamand silt loam, along with gral/pits and landfills.

Loamy sands tend to be weltained, with water, air and nutrients moving through
them at a rapid rate. Runoff, when it occurs, tends to be slow. Loamy sands have little
waterholding capacity and low natural fertility, althougheyhusually have more
organic matter present than do sandy soils. Both wind and water erosion are potential
hazards with loamy sands, as is drought. There are difficulties with waste disposal and
vegetation establishment because of slope and seepage.

Sardy soil tends to be excessively drained, no matter what the slope. Water, air and
nutrients move through sandy soils at a rapid rate, so that little runoff occurs unless the
soil becomes saturated. Although water erosion can be a problem, wind erogion ma
be more of a hazard with sandy soils, especially sinesetisoildry out so quickly.

There are also draught hazards with sandy soils. Getting vegetation started in sandy
soils is often difficult due to the low available water capacity, as well an&iural

fertility and organic material. Onsite waste disposal in sandy soils is also a problem
because of slope and seepage; mound systems are usually required.

The soil and soil slopes around lakes and streams are very important to water quality.
They affect amount of infiltration of surface precipitation into the ground and the
amount of contaminants that may reach the groundwater, as well as the amount of
surface stormwater runoff. In addition, these two factors affect the amount and content
of pollutants and particles (including soil) that may wash into a water body, affecting
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its water quality, its aquatic plant community and its fishery. Further, soil types and
soil slopes help determine the appropriate private sewage system anehgiheering
practices for a particular site, since they affect absorption, filtration and infiltration of
contamination from engineering practices.
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